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                    Abstract
Despite a reduction in smoking and alcohol consumption, the incidence of oropharyngeal squamous cell carcinoma (OPSCC) is rising. This is attributed to human papilloma virus (HPV) infection and screening for HPV is now recommended in all cases of OPSCC. Despite a variety of clinically available tests and new non-invasive test strategies there is no consensus on which technique is best. This review reports on current techniques for HPV detection in OPSCC and the clinical applicability of emerging techniques. Literature searches of Medline, Embase and clinicaltrials.gov using the search terms ‘head and neck neoplasms’, ‘squamous cell carcinoma’ and ‘HPV testing’ were performed. 45 studies were identified and included. p16 immunohistochemistry (IHC), HPV DNA in situ hybridization (ISH) and HPV polymerase chain reaction (PCR) are the commonest tests to determine HPV status. p16 IHC and HPV DNA PCR are highly sensitive whilst HPV DNA ISH is more specific, these techniques conventionally utilize surgical biopsies. New tests using PCR to screen fine needle aspirates, saliva, brush cytology and serum for HPV are promising but have variable sensitivity and specificity. These non-invasive samples avoid the morbidity of surgical biopsies and need for tissue blocks; their clinical role in screening and surveillance remains largely untested. Further work is needed to validate these tests and define their role.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Developing a new diagnostic algorithm for human papilloma virus associated oropharyngeal carcinoma: an investigation of HPV DNA assays
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 February 2017
                                    

                                

                                Natasha Cohen, Michael Gupta, … Max Chernesky

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        HPV Assessment in Oropharynx Cancer: What is the Gold Standard?
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2018
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Human Papillomavirus (HPV) Testing of Head and Neck Cancers
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2019
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Mehanna H, Olaleye O, Licitra L (2012) Oropharyngeal cancer—is it time to change management according to human papilloma virus status? Curr Opin Otolaryngol Head Neck Surg 20(2):120–124. doi:10.1097/MOO.0b013e3283509735
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Moore KA, Mehta V (2015) The growing epidemic of HPV-positive oropharyngeal carcinoma: a clinical review for primary care providers. J Am Board Fam Med 28(4):498–503. doi:10.3122/jabfm.2015.04.140301
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Gillison ML et al (2012) Prevalence of oral HPV infection in the United States, 2009–2010. JAMA 307(7):693–703. doi:10.1001/jama.2012.101
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ang KK et al (2010) Human papillomavirus and survival of patients with oropharyngeal cancer. N Engl J Med 363(1):24–35. doi:10.1056/NEJMoa0912217
                        
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Bishop JA et al (2015) HPV-related squamous cell carcinoma of the head and neck: an update on testing in routine pathology practice. Semin Diagn Pathol 32(5):344–351. doi:10.1053/j.semdp.2015.02.013
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Owadally W et al (2015) PATHOS: a phase II/III trial of risk-stratified, reduced intensity adjuvant treatment in patients undergoing transoral surgery for human papillomavirus (HPV) positive oropharyngeal cancer. BMC Cancer 15:602. doi:10.1186/s12885-015-1598-x
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Posner MR et al (2011) Survival and human papillomavirus in oropharynx cancer in TAX 324: a subset analysis from an international phase III trial. Ann Oncol 22(5):1071–1077. doi:10.1093/annonc/mdr006
                        
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	National Institute for Health and Care Excellence (2016) Cancer of the upper aerodigestive tract: assessment and management in people aged 16 and over. NICE guideline (NG36)

	Ahmed A et al (2012) Survey of the use of tests for human papilloma virus and epidermal growth factor receptor for squamous cell carcinoma of the head and neck in UK head and neck multidisciplinary teams. Br J Oral Maxillofac Surg 50(2):119–121. doi:10.1016/j.bjoms.2011.02.002
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Maniakas A et al (2014) North-American survey on HPV-DNA and p16 testing for head and neck squamous cell carcinoma. Oral Oncol 50(10):942–946. doi:10.1016/j.oraloncology.2014.07.004
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Witt BL et al (2015) Use of in situ hybridization for HPV in head and neck tumors: experience from a national reference laboratory. Head Neck Pathol 9(1):60–64. doi:10.1007/s12105-014-0549-1
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Byrd JK et al (2012) Predicting HPV status in head and neck cancer: the predictive value of sociodemographic and disease characteristics. Arch Otolaryngol Head Neck Surg 138(12):1155–1159. doi:10.1001/jamaoto.2013.850
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Westra WH (2014) Detection of human papillomavirus (HPV) in clinical samples: evolving methods and strategies for the accurate determination of HPV status of head and neck carcinomas. Oral Oncol 50(9):771–779. doi:10.1016/j.oraloncology.2014.05.004
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Lewis JS Jr et al (2012) Recognition of nonkeratinizing morphology in oropharyngeal squamous cell carcinoma—a prospective cohort and interobserver variability study. Histopathology 60(3):427–436. doi:10.1111/j.1365-2559.2011.04092.x
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Venuti A, Paolini F (2012) HPV detection methods in head and neck cancer. Head Neck Pathol 6(Suppl 1):S63–S74. doi:10.1007/s12105-012-0372-5
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Dreyer JH et al (2015) pRb and CyclinD1 Complement p16 as immunohistochemical surrogate markers of HPV infection in head and neck cancer. Appl Immunohistochem Mol Morphol. doi:10.1097/PAI.0000000000000309
                        

                    Google Scholar 
                

	Thavaraj S et al (2011) Evaluation of human papillomavirus testing for squamous cell carcinoma of the tonsil in clinical practice. J Clin Pathol 64(4):308–312. doi:10.1136/jcp.2010.088450
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Wasylyk B, Abecassis J, Jung AC (2013) Identification of clinically relevant HPV-related HNSCC: in p16 should we trust? Oral Oncol 49(10):e33–e37. doi:10.1016/j.oraloncology.2013.07.014
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Schache AG et al (2011) Evaluation of human papilloma virus diagnostic testing in oropharyngeal squamous cell carcinoma: sensitivity, specificity, and prognostic discrimination. Clin Cancer Res 17(19):6262–6271. doi:10.1158/1078-0432.CCR-11-0388
                        
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Chen ZW et al (2012) Equivocal p16 immunostaining in squamous cell carcinoma of the head and neck: staining patterns are suggestive of HPV status. Head Neck Pathol 6(4):422–429. doi:10.1007/s12105-012-0382-3
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Bishop JA et al (2012) Detection of transcriptionally active high-risk HPV in patients with head and neck squamous cell carcinoma as visualized by a novel E6/E7 mRNA in situ hybridization method. Am J Surg Pathol 36(12):1874–1882. doi:10.1097/PAS.0b013e318265fb2b
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Mirghani H et al (2015) Diagnosis of HPV-driven head and neck cancer with a single test in routine clinical practice. Mod Pathol 28(12):1518–1527. doi:10.1038/modpathol.2015.113
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ukpo OC et al (2011) High-risk human papillomavirus E6/E7 mRNA detection by a novel in situ hybridization assay strongly correlates with p16 expression and patient outcomes in oropharyngeal squamous cell carcinoma. Am J Surg Pathol 35(9):1343–1350. doi:10.1097/PAS.0b013e318220e59d
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Robinson M et al (2012) HPV specific testing: a requirement for oropharyngeal squamous cell carcinoma patients. Head Neck Pathol 6(Suppl 1):S83–S90. doi:10.1007/s12105-012-0370-7
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Mirghani H et al (2014) Human papilloma virus testing in oropharyngeal squamous cell carcinoma: what the clinician should know. Oral Oncol 50(1):1–9. doi:10.1016/j.oraloncology.2013.10.008
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Schache AG et al (2013) Validation of a novel diagnostic standard in HPV-positive oropharyngeal squamous cell carcinoma. Br J Cancer 108(6):1332–1339. doi:10.1038/bjc.2013.63
                        
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Begum S et al (2007) Detection of human papillomavirus-16 in fine-needle aspirates to determine tumor origin in patients with metastatic squamous cell carcinoma of the head and neck. Clin Cancer Res 13(4):1186–1191. doi:10.1158/1078-0432.CCR-06-1690
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Grimes R et al (2013) p16INKa immunocytochemistry in fine-needle aspiration cytology smears of metastatic head and neck squamous cell carcinoma. Acta Cytol 57(1):33–37. doi:10.1159/000342501
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Xu B et al (2016) The utility of p16 immunostaining in fine needle aspiration in p16-positive head and neck squamous cell carcinoma. Hum Pathol 54:193–200. doi:10.1016/j.humpath.2016.04.002
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Channir HI et al (2016) Validation study of HPV DNA detection from stained FNA smears by polymerase chain reaction: improving the diagnostic workup of patients with a tumor on the neck. Cancer Cytopathol 124(11):820–827. doi:10.1002/cncy.21753
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kasap B et al (2011) Prevalence and risk factors for human papillomavirus DNA in cervical cytology. Eur J Obstet Gynecol Reprod Biol 159(1):168–171. doi:10.1016/j.ejogrb.2011.06.021
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Broglie MA et al (2015) Brush cytology for the detection of high-risk HPV infection in oropharyngeal squamous cell carcinoma. Cancer cytopathol 123(12):732–738. doi:10.1002/cncy.21606
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Dona MG et al (2014) Cytology and human papillomavirus testing on cytobrushing samples from patients with head and neck squamous cell carcinoma. Cancer 120(22):3477–3484. doi:10.1002/cncr.28909
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Marques Mda P et al (2015) Comparative study between biopsy and brushing sampling methods for detection of human papillomavirus in oral and oropharyngeal cavity lesions. Braz J Otorhinolaryngol 81(6):598–603. doi:10.1016/j.bjorl.2015.08.007
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Linxweiler M et al (2015) Combination of p16(INK4a) /Ki67 immunocytology and HPV polymerase chain reaction for the noninvasive analysis of HPV involvement in head and neck cancer. Cancer Cytopathol 123(4):219–229. doi:10.1002/cncy.21512
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Pathak N et al (2014) Accuracy of urinary human papillomavirus testing for presence of cervical HPV: systematic review and meta-analysis. BMJ 349:g5264. doi:10.1136/bmj.g5264
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Smith DF et al (2014) Human papillomavirus status of head and neck cancer as determined in cytologic specimens using the hybrid-capture 2 assay. Oral Oncol 50(6):600–604. doi:10.1016/j.oraloncology.2014.02.011
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Cheeseman V (2015) What the ‘rinse-and-spit’ oral cancer test could mean for dental professionals and their patients.. http://www.dentistryiq.com. Accessed 21 Feb 2015 2015

	Wimardhani YS et al (2015) Saliva-based screening of high-risk human papillomavirus strains: detection in female indonesian and thai dental students. Asian Pac J Cancer Prev APJCP 16 (13):5525–5529
Article 
    PubMed 
    
                    Google Scholar 
                

	Jarboe EA et al (2011) Detection of human papillomavirus using hybrid capture 2 in oral brushings from patients with oropharyngeal squamous cell carcinoma. Am J Clin Pathol 135(5):766–769. doi:10.1309/AJCPEI84KRPYWUPK
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Wang Y et al (2015) Detection of somatic mutations and HPV in the saliva and plasma of patients with head and neck squamous cell carcinomas. Sci Transl Med 7(293):293ra104. doi:10.1126/scitranslmed.aaa8507
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Solomides CC, Bibbo M, Wang ZX (2012) Assessment of fine needle aspiration specimen adequacy for high-risk HPV detection and genotyping in oropharyngeal squamous cell carcinoma. Acta Cytol 56(2):196–198. doi:10.1159/000335730
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Kerr DA et al (2014) Performance of the Roche cobas 4800 high-risk human papillomavirus test in cytologic preparations of squamous cell carcinoma of the head and neck. Cancer cytopathology 122(3):167–174. doi:10.1002/cncy.21372
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ahn SM et al (2014) Saliva and plasma quantitative polymerase chain reaction-based detection and surveillance of human papillomavirus-related head and neck cancer. JAMA Otolaryngol Head Neck Surg 140(9):846–854. doi:10.1001/jamaoto.2014.1338
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Mork J et al (2001) Human papillomavirus infection as a risk factor for squamous-cell carcinoma of the head and neck. N Engl J Med 344(15):1125–1131. doi:10.1056/NEJM200104123441503
                        
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Otolaryngology, Oxford University Hospitals NHS Trust, Oxford, England
Ali Qureishi, Thomas Mawby, Lisa Fraser & Stuart Winter

	Department of Histopathology, Oxford University Hospitals NHS Trust, Oxford, England
Ketan A. Shah

	Cancer Epidemiology and Population Health, Kings College London, London, UK
Henrik Møller


Authors	Ali QureishiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Thomas MawbyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Lisa FraserView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ketan A. ShahView author publications
You can also search for this author in
                        PubMed Google Scholar



	Henrik MøllerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Stuart WinterView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Ali Qureishi.


Ethics declarations

              
              
                Conflict of interest

                The authors have no conflicts of interest to declare.

              
            

Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Qureishi, A., Mawby, T., Fraser, L. et al. Current and future techniques for human papilloma virus (HPV) testing in oropharyngeal squamous cell carcinoma.
                    Eur Arch Otorhinolaryngol 274, 2675–2683 (2017). https://doi.org/10.1007/s00405-017-4503-1
Download citation
	Received: 13 October 2016

	Accepted: 08 February 2017

	Published: 11 March 2017

	Issue Date: July 2017

	DOI: https://doi.org/10.1007/s00405-017-4503-1


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	HPV
	Oropharyngeal SCC
	In-situ hybridisation
	PCR
	Immunohistochemistry
	Liquid-biopsy








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					100.24.116.208
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    